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(57)Abstract 

PROBLEM TO BE SOLVED: To efficiently purify NOx with the 
use of a NOx adsorbent while preventing occurrence of knocking 
and smoke. 

SOLUTION: A NOx adsorbent 1 9 is located in an exhaust 
manifold 18, and a NOx catalyst 20 for purifying NOx in exhaust 
gas is located downstream thereof. The NOx purifying 
temperature range of the NOx catalyst 20 is higher than the 
NOx adsorbing temperature range of the NOx adsorbent 1 9. An 
electronic engine control circuit 25 estimates a NOx adsorbing 
quantity of the NOx adsorbent 19 during engine operation, and 
when it is determined that the NOx adsorbing quantity exceeds a 
predetermined value, the fuel injection volume is compensated 
so to be increased while the fuel injection timing is compensated 
so as to be retarded, and accordingly, the temperature of 
exhaust gas is raised without changing the output power of an 
engine. With this arrangement, the temperature of the NOx 
adsorbent 19 is raised so as to desorb the NOx, and post- 
injection is carried out to supply hydrocarbon to the NOx 
catalyst 20 in order to reduce and purify NOx in exhaust gas. 
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3XT) SfflHTt>5fc«, NOxjWBWT-S 3 5 0*C 

Trt>#^m»ufcKYbic3(i*tNOxK3»tji 9tsj& 

fflMfc) t5Citt^<, NOxil2 0l;^t*f§ 

[0 0 4 5] ffi, ^HiS^gg (1) Ttt, 9£C»«-fe> 
■9-2 1 SNOxfifMl 9©±«tt«K:ERU)fcj&«, NO 
xKf#l 9 ©T$t$Jf::IERLT ; b&^ <> rci^ict 
Si. NOx©**t 1 9CD^afc«tOSitAj5fXM«tC 
^l/TNOx»t*fl 9 ©lflHEft««mS)4». z\<nm 
^TB, .£ 9 lESIKN O x 1 9 ©igig, O^D, 

NOxK*#l 9©NOx«S»R«»tt««bi"p**. 
», NOxfftl 9©±«iT*©3R^»C#aiBflE-fe 
>-y-£iHSU MS^SS-fe>-y-<D^ttiMa^^NO.x 



( 7 ) 

11 

coo4 6] sfc, *&mmm en t«, 

ck-5tc« NOxMl2 OdNOxMfiSHKOiW 
NOxKftfl 9©NOx«»fi«ttH«fcDfcifi5afc:ifc 

Tfc&<, Stt, NOxil2 0<DNOxMMbiB&«SiH 
<D'pfs.< tt)SSffiffl*«NOxKlF«l 9©NOxff 

[0047] immmm ( 2 > ] ±iH*sg^^ cut 

(1 NOx®f#19figSJ:SJt5#fifatlT 10 
IB (2) (Dj:p(c. m«*««j*iOiB«A«S 

leitswiis^ssi^pgiti^sscDg^^sfc^o, Ann 
[0 0 4 8] immmm (3) ] mis^^ib (i) t? 20 

**> SNOxM2 0l:ML^. i8(3t*l 

moimmi&m o> noxk««i 9tNox« 

-f - Kfl=*» D ttiLTeHt*##*&y XJP 3 1 TjK»« 
^MiilTNOxtt!«2 0lc#yrr-5J;-5Kl.TV : > 

*. cft£Wi"<o*tos»±, tn&HHMtt (1) iimv-c$> 

[0 0 4 9] a5cJB-C**^Yt**eN 30 

oxinji 9 ^a^-rtNOxM^2 oc#«sn5 

fclr>. tot, NOxWf 19tlt, WtttPt. 
-Ba (A'U^A) 
[0 0 5 0] C£fcNB*ffi (4) ] H9»IH1 1 fd^T 

^mo^mmm (4) NOx®t#i9iNo 

x««2 0 £<D|Wfc, fctoUX (EAT THCj t«15T 
5) SKtf *HCftf »3 2 *H8l/T^« . NOx 
Kt#19tlTMn (^>#» -Zr (i?Jlo- 
7) K-fb^SJEV*, NOxil2 0tlTCu (31) -fe* 40 
*5-f h£lf!V^ HCKt#3 2iUT-Kt5'fhSffl 

(1) iPJUTf&S, 

[0 0 5 1] 121 1 0 fcjpT <£ 3 IC. HCKf$J3 2CH 
CRiSSiH^OfeNOxKflJl 9C0NOx©#S 
S^H^iS<, IlC, C<DNOxK»SSSSfflJcDfoN 
Ox«2 0<ONOx*WfcilSIBffl*«*<a:-3TW-B. 

HCffi3fc*T3 2\t%}2 0 Ot^TTHCSK 
#U #&2 0 0*C£U:THCftK«T*. Sfc. NOx 
!ft»»l 9tt,' 3$1 5 0t£lTTtiNOx4tfii-f, 50 
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8J1 5 0*C^e>^j3 5 0tJT©IlT-NOx§Kf 
U »3 5 0 < C^±T-NOx^fiK§S-r-5. NOxi«2 
0«, 153 5 Ot^TTttNOxSHKt-eT, 153 5 0 
*C*»61»5 5 Ot^TcDgSHTNOxSrJfHfcU 5 5 
0 ICeLhTN O x £*Nb Lfc < 

[0052] ^mmmm (4) cD««t>, mm^mmm 

(1) <hHLX, E13S:O*04^^TNOx^-fb$!lffll7 P 

[0053] &»c, *^mmm (4) onoxmia 
ji/x>i?>i o^6^m$nfcNOx»Nox©sr*t i 

9T©Sr$n, ^IIClIttfeiCNOxftfll 90D 
a»NOx©#S*ilij3DLTVK. ^LT, mMAfrZ 
B©|BJTtt, NOxKWl 9 0««il:iDHCRt 
#3 2 ClfftAT 5£Pm#7.CDSK«, NOxIf^l 9 

3 2 0D?aS«HC©*SS«gHrtCS'5feJe), 
*fc*S*l*««©HCjfi*HC»**r3 2(CK*^n 

[0 0 5 4] ^<Z>*g, X>i»«f)J«±J»UT»SHRi 
3&*£i < &£l*5f£!! B ^ S Ct?(l NOx 1 9 

*reinj»sm\ h c <&mtt 3 2 ©msa*H c 

SBH£ 9 9, HCff«3 2(;Kf$taT^5 

H C j&i— g&l&fSf ItflH C PSBHcSi^-f 
•5. 

[0 0 5 5] -€-CD^> Bf£iJC*>6E-C\ I 
fiTbT»ai«*«fiTtSi, HCff#3 2 

©»£#HC»*»««IHi*3i:ftD, 
n***©HC*«HC»*#3 2K:ft3*Sft, 9IHC 

[0 0 5 6] -5-©^, -^JET, NOx®f#19oa 

^>m**^bsi±rfc, ^«as^i«<-r-5. rnc 

.fcO. NOxM^l 9 0DM«^NOxBil8iMS®«fC 
NOx®tfll 9^c.NOxdtSJfH^teJe» 
T, NOxKf^l 909I NOxKfiW^ 
NOx«4l2 0 GOSSAN OxS^iiJniL^*-S„ 
iffltt: HCKf#3 2C0SS^^>jinT±#L, 
HCKt»3 2^6HC«aiLTNOx.ttl2 0 

m *«NOxttji2 0t«»Sft4. 
[0 0 5 7] UttfCiD, NOx«i2 0Tll HC© 

*^3 2^6JK«UfcHC h«»k:«J:»5««&Ufc 

c©«#3 2-ew>mi>tzHcsL<Dfttztf#x hmM-?m 

TMSFWTab«.i:*fC, SMKfi«#SNOxttjK2 0<DN 
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ox»fc»«tefflj:Dfctewret>, mitm (ho $i 
NOx»l2 o ft-rotfeW-Tt*ai*n*e:t*KFihTf 

oNOx#««©fiit ffiig&aaa (i) -cmm 

co p 5 8] «, *nmmm u> -m, 

*2 1 tNOxftWJl 9«D±iWtEiRl/fc*t. NO 
x8ftl 9 tHCKf|f3 2 iCDMlCBBKbTfcA 
V>„ 2iNOxil2 OtCDflC 

fcilSliSgl^ltSrlSISU NOxKfU 1 9 tHCH 10 

CO 0 5 9] C*Jfi»!8 (5) ] JfcK. HI 2 75SH1 
6 ic«tJV»T3(c3fiWO*Jfi»S8 (5) 5rSJBj-r^„ ^ 
ffi&ffi (5) t?tt, 01 2fcjjVf«fc5K:, IM^f 1 
8©a+«£tt««3 3T2:3fc:a-ftl,T, % 1 ©£P«i 
M34tg2©SPM35^MU 
8S.3 4fc«NOx©3§Ffcf3 6 iliSlNO xffl>8£ 3 7 

(JElCDflUK) SBWKEIftU JS2©SMa;att3 5K 
(JHCKt«3 8tMlNOxil3 9 (M 2 <Dffi 20 
K) SlftJlIfcBBKLTH*. It, Il Wl2©i^ 
ag§3 4. 3 5©±««»tS«lctt. #»^©«En* 

SrEfSLT^-S. 
CO 0 6 0 ] d©*-£, igIKMA'J^4 OS, I 
1©SMK»IS3 4£H»r*©ffi«K:«JD»*.*fc, 
^tf 7. telSI 2 OS^a?S 3 5 (H C 3 8 £f£SI« 
NOxtti3 9) fCoim-5. — ^as§«^A*;i/^ 

4 OS, 2©^1B3 5S:ffl®-rS(3)&fitr«JDfft>t 

*»*f^ttJBl©#fta»3 4 (NOxf»«3 30 
6 £S5iftS!NOxjtt«3 7) K«n*. ftfrtHlf 18 

^s> 3&<EK^n,'jgifiD#iaa»3 4 4:»2©»fta 

E5 3 5*t-g-gg-rsT8S{4B»cttNOx-fe>-y-2 1#ES 

CO 0 6 1] 2fs|liSJg!i (5) Tte, NOxKf«3 6 
ilTMn -ZrK-ft^l (vMUn-T) £ 

fflVn MlNOx«|3 7i:ltCu (ft) If^-^-f 
hSffll/iTVi-5„ Sfc, HCK*#3 8tl/Tft7< 
bSffl^, fiSHNOxttl3 9tLTP t (^5^ 40 

CO 0 6 2] ^ 1 (DiMK 3 4 CESSnfcNO xK' 
*«3 6 iSgiNOxil3 7 CD&KttttlC-3V>T 
tt, 013 (a) KtA3l:, NOx|}f^3 6a, 
».i5 OtaTTUNOxSRftf, »15 0t*6 
3 5 0 < C^T?cDfiSiSHT?NOxS©*L, 3 5 0 *C 
JKJiT'NOxSrflKil-r^. 15 1 5 0 5>«3 3 

5 0'C^-e©iSH^NOx©*#3 6©NOxKtfiS 

C 0 0 6 3 ] gsfc, itiSiSNO xtti 3 7(t ^3 5 0 50 
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iCHTTNOx*jWb*f, »93 5 0t;^6J»5 5 0*C 

£T-©fiSt6HT-NOx£*§Hbu i&5 5 cceuiTS 

yNOxS#ftl«:<S;5. 83 5 0tA^i5 

5 5 0"C*T?OttH««NOx«JK2 OfflNOxflHfcia 
KiT^S, foT, SiISNOxftl3 70NOx^ 
fbi&gSSBte, NOxif#3 6©NOx©«igg$@B 
<fcO fei^iSfc&^T&D, NOxKft3 6C9SS*SN 
OxK»&a&SB£jl8*.-C, NOxK*#3 6A^NO 
x35«KSrr*^ftc, ^©NOx£TSfE<DNOxJi4jK2 0 

C 0 0 6 4 ] — ^, fg 2 OftllSS 3 5 K Et££ ft&H 
C®*»3 8i(E»SNO-xtt«t3 9CD»flE»f4t"3V» 
Ttt, 013 (b) fC^-r^-plC, HCR«#3 8I1 

*«j2 o orerF-eHcss^gfLv ^2 o o'CitLbT'Hc 

SflBStrT-S. dSt), »2 0 0t.HT^HCif#3 8 
COHCK«SSffiHT-S«>. IiSSNOx»i3 
9tt, !52 0 0'CFJ,TTNOx^ttf > #$J2 0 01C 
**6»3 5 0"CaTO«ftlBH7!NOx*jM:b, *?J3 

2 0 0Xlfr<bm3 5 0 < C^TC[>SeH*«<SMMNOx«4jaE 

3 9©NoxjsKb«arttHT?*-5. se^x, fiiaN'o 

x®8 3 9©NOx*NbfigUSH«, HC©*#3 8© 

3 8©»S3fl«HC»*ffl««H«:a/LT, HG©^*J3 
8*^HC^TO|-r^^(C, -5-CDHC$T8KOffiaSN 
Ox«13 9 tCttl&L,TS^'f<73NOx$ra7C#'ft-e€ 

CO 0 6 5] eiCIT, IgTl (#5 15 OX) KTT' 
tt, NOxitS3 6BNOx£iftf, HCKftJ 
3 8 »HC*8S»'T**fci0, tH£[Hi&«JiftA;i/:/4 0 
S©ffc«fc«JD*AT. »a^X*«2©»«aB3 5 

M+WH C SH C S 3 8 (C®f 
fit, i&STl («I15 0t) *5MT2 «$2 2 
CC) SXWS^SefflTf.tt. NOxtf#3 6BNOx 
£©#U H C 3 8 IS 2 0 0 t£(±TH C f 
•WSTFT&tZtb. ®fm&yiWW74 0 &<ZMM\^® 
OiAT. *«#*S*l©3M&aB&3 4K:«EU 
4"©NOxSNOx®f#3 6 £©#£1* -5. 

CO 0 6 6] I«T2 (»2 2 0t)) *&IgT 

3 (aSSOt) ^T©aSISfflTtt> HCKf|J3 6 
ttHC^ratU, ®IiNOxflli3 9TNOx$M 
T#^.7tJ&, iM««/\'J^4 0 S®fifl;fl3« 
^^$^2©^aS&3 NOxS 
JWfcS**; ^UT, SST3 (83 5 0t) £LtT- 
«, NOxKf#3 6f4NOx*K«U BiBINOx 
I!*«t3 7TNOx*»<br#«fci6, ^aSS^Jlft/t;!/ 

?4 o $r<2)fififc«j d^^.t, swttfxfcsg i <D&m.m 

B&3 7 1C8&U NOxSMSt5. 

CO 0 6 7] KiOJ^fcNOxSKtftlWH:. @14S 
#01 5CStNOxt«»yD^5At±?T*fT 
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^SS-fe>1t2 lT;&ffiLfc8l^fiT£S^&^ # 
<D^v-f2 0 2X\ #jfU&gT£El 3 (c) fC^T 

mmumri cm sot:) . T2 (»2 2ot) tjt 

CO 0 6 8] *>U Iffl7T7y2 0 2T, T<T1T 

0£©&fifc«J9&*.T, *St^*J62 0»»aBS3 10 
5 (HCff«3 8i:ffifiSNOxil3 9) izM^tt 

mz ct o x «t» casino nfcH c «h c a 8 

[0 0 6 9] scfc, Xf77'2 0 2T, T1^T<T2 

7f>^2 o sks*. ^ass^A-jw^ 

4 (NOx|i»^3 6tMINOxii3 7) iCgfJL 
T, ig"t"0NOx^NOx»ft3 6CKf$t5i 20 

^O7f7^2 0 6T, #X h«WSr^±LT, 
^n^ASri&Tf -5. 

[0 0 7 0] ^fy^2 0 2T, TST2T*tl 

tf, ^fy72 0 7lCi*, »«»«TSH13 (c) 
(C^-TS^SST3 («J3 5 0'C) , T4 GHS80 

/c) ttfctarr-So 'bb, t 2^t<t 3-eabn«, x-x- 

«jom^.T, #»#X 2 ©SM8«§5 3 5 (HCKf 
#3 8 t®SMNOxMJK3 9) (CfifEU HCifU3 
8S:#iaLTHCfftf3 8 frSHC 30 
»c> #.<DX7"y-72 0 9T, #Xh*»*frV», 
XKHCfctSUirr*. HWCfcD, HCST«E©4S»Sl 
NOxil3 9 fcfW&UT»««f ONOx*«7ci*fl:"r 

[0 0 7 1 ] m?t, XT-y/2 0 7T, T3^T<T4 

Tfentf. 7s^yzf2 i ofcji^-, gp^ass«jm/t;i/^ 
4 0 *<2M4tt^-® D jftAT, ifcSCtfx *» i ©#m,as§ 
3 7 (NOxEf#3 6 tS5iai!NOxg4^3 7) tCgfs 
U NOx®W3 6 5ffSLTNOxiftf3 6*6 
NOx*JK*$^St*t, &<DZtv72 1 IT, # 40 

0, HCSrTSEOii;SS!NOxtejtt3 7CMLTNO 

[0 0 7 2] JifBXy-y:^ 0 9Xtt2 1 1®MII, 
X^-yZf2 1 2 {Cit^ NOxt>+i-2 2T&ajLfc& 
g;4>0NOxMSNOx51M*, &(D7,'ryZf2 

13T, C©NOx?SSSNOx?r^MSIiSH (NO 
x©^{t*«®IE(CfTt3nT^-2)i#CDi8S®H) ttfc« 
T*. feU NOx»«S'NOx*«Bf^iiflMBHJ:0iS 

HC*»*rtf*i*IWC**fc«>, X5^:7* 50 



1 1-81992 

16 

[0 0 7 3] $-fc, 7T7 7"2 1 3T, NOxj&gSN 
Ox*^^JtS$Bffl c t0SVi*'&K:tt, HCOTStS 
£$J»rT#*£«>, X^>.y:/2 1 5Kji^ #7, hfltit 

[0 0 7 4] ft, Ell 4CDX^y:/2 0 7T, T^T4 
T&tlfcf, 1 5ffl^T7y2 1 6i:I*. ftMiM 

»a?§3 7 (NOxKt^3 6ilifiINOxM13 
7) KSirf. T^T4 0S^(1 iSSSNOx 

mm 3 7 (DmmtfNOxMtmmmm no 

xS^bTlT^Vifc*, ifeCD7.-r>>y2 1 7T, #7. h 
[0 0 7 5 J K±Bi?8U*:NOxiWfc:ftHf©ai6»*Hl 

iBTtt#ftaflE3WT iaTT»*fc«&, jfpaas^mA 

;w^4 o oifc&T, SteWJ* S# 2 

C®f#3 8THC5WJt5, B3*JBa»6> 
CWHTlitliageT 1 *vST 2 OMTaBS«:», » 

fmt&wwvi-fA ocD-aa$<3)(c^jo^A.T. 

*S«l<Z>SBB;a»3 4K»EU ^4'fflN.O i x*NO 
[0 0 7 6] ^©f> ^JC*e>D<Z»!yjT«S^SS*< 

t 2i»5T 3©ra-e$.-5fc«6. Sf^asssaa/iyv:? 4 0 

tc, #X HiSi#lCJ;DS5c?faTfe^HC*'<£SMNOx 

[0077] mmDfr<E>E<Dffl-ci$m&.mm* 

T 3 36»6T4<OIBtf**fcJ6, tlMa;»»«Jiit' , W:/4 0 
©ft«£(3)f::*S0<9m*.T, *f5i!J^**l<0»j!ta»3 
4lC$KU NOxff«3 6*6NQx*ffilB8Sii-«i 
*fC, #X b"SI*l£j;9S5c5>JT&-5HC£ii5i&g!NO 
x«l3 7l:ftffibT, NOxSMStS. 
CO 0 7 8] ^-©^ »»*JEA»6FO|Iin?'ttSf«a**» 
T4J&LkT?a*fcJ&, #«a»«Ilft/m7 r 4 0<O<£«* 

T. CC«ftt, fl!gINOxttl3 7(Diail NOx 
*fHfc*!g«5fflcfc DfciiK. NOx*#-ffcT^JS:Vifc», 

[0 0 7 9] WfltSFd^SGOMTfttSfiRaflE** 
T 3*6T4©Pa-r^S7 t c», »aitfflJ»«ia/'?;i'^ , 4 0 

©fi«*<9k:«ioift>tr, *ft^*jBioiif«a»3 

NOxM«S3 7tft^UT, NOx$ifcSf3„ 
[0.0 8 0] t(DWi. ^G*>6H©Kt?tt^iBS** 
T2^6T3©raT*5fc6, S^agS^JglA^y 4 0 
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NOx»I3 9i;MlT, NOx^M^ti. 

[0081] mmnfrz i <Dm~c\tmsMmp 

T 1 frZ t 2 <B|S]Tr*«&«>. »fta»«J»/t;t^4 0 

4KjjStU NOxKf^3 6TNOx^f$f5. 
[0 0 8 2]^IT, I a»TM#«lMEttT 1 fit 

mmt-tttfTs h4Ut£frfr>. HC»2»*f3 8THC^K 10 
[0 0 8 3] £JU:El9§bfc*Jfi»IB (5) T«, #«L& 

shc « u T&m.m&wwvv7 4 0 0 mz. z c t 

T?, NOx»t#3 6£K»INOx««3 7tCQ»* 
-&fc>it£> HCff#3 8ififiINOxil3 9iCD 

«, OHC*HC»*»'3 8TitlT> ^-©|£ 

ONO x ©*Hfc©7fc8&K:SAT:j3< Z. htfTmZfcztb, 

S^tftlC, MfiS«IN0xfl!l3 9ON0x 
[0 0 8 4] M, (5) fciSl^Tfc, itTCgiJ 

[0 0 8 5] ±E€r*16»ffiTtt. ^Ttlfe, # 30 

[0 0 8 6] JEAJ:RWbfcft*M»«tt, V>m"b*5S 
— t*/UX> v > {c3fifli Lfc *> ©T £ 3 # V 
U>U — >/1— >X>>?>, fSrt^|#^fV U >x>>>> 

[SSOfB^TiiSiBj] 

[@i] *®mv>-$kmm cd $sn>y>aiy 40 

XfA£#:©;|?|ji&0 
[02] NO x Kt#CNO x®t$tNO xMlfflN 

[0 3] SliS?^^ (1) ©NOx^kWffliyp^^AOD 
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[04] mmmm cd oNoxM:«i^D^7Ao 
[0 5] mmmm (i) oNox^bswonswissf 

[0 6] ;HDyH#, *-f>*lt, *X 

[0 7] *&womffimm (2) Tj*fftwnyh 

^-r >»SM. *P»i#7. h««\ 
§it^-f Aft- h 

[0 8] *Rw<omffii&m (3) ^^i-x>>'> 
[09] ^mwommmm (4) ^-rx>^> 

[010] HCKWCHCii?, NOxKi^fflN 
Oxftf$, NOxMltDNOxM^tSt^aSi 

[011] mmrnrn u> (DNo^mwmomm^ 
[012] ^wonmmm (5) £js-rx>s»«i« 

[013] (a) BNOxff$}©NOx®f$tM 
IN O x MSffl N O x f fWfClt 5fig»tt5 St 
0, (b) liHCKi#OHC®i$iMiNOxffi 
*©NOx}iWfc*fcHT*ffl««rtt£jS-rB, (c) « 
#«a»«*/W:/<0«J*ti:« iSMKiME t ©HS# &S 
T0 

[014] mmmm (5) cnoxmw^^^a 

©B&#©a&3©*n£ji*T:7n— f^ — h 

[015] mm&m (5) ©NOxHMbiwwynir^A 

[016] %k&jb (5) ©NOxfHbWWo**** 
-r^A^-i- 

10-f-f-€H>y> (rt*8«55) . 1 1 •••KM 

14-J»W«# G15cffl«*&^a) , 1 5-flSJE 
*»*>y, 1 8 (#»aSS) , 19-N 

oxim 2 0-NOxii, 2 i-SMs;ias-fe>-tf- 

(S^aSlW^K) , 2 2-NOxt>t, 2 5-E 

cu wm*m.%:¥®>, , 27- 

tcSWH&^R) . 3 2-HC»**r, 3 4 -Sf£l©SMK; 
ag&, 3 5-|g2©g|^aBS> 3 6-NOxff#, 3 
7-iSSMNOxMfflE (JSlOftUK) . 3 8-HC8* 
39, 3 9-«lNOx»l (Sg2©MSg) > 4 0-i 
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